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have been found at such times at the cloud level, we infer that on these occasions vigorous convection might be expected—started by gravity instability, and intensified by vapor condensation. Furthermore, from the lightning that accompanies the tornado, we are sure that there, then, is strong convection within the clouds, and, from the hail that so frequently falls well to the front of a tornado, it is evident that the convection is up to great heights and into strong winds.
Now, the southerly winds over the lower and mid-Mississippi Valley, especially, often have rather small lapse rates, very much less than the adiabatic, and, therefore, are comparatively stable, or difficult to upset convectionally. Over such lower air an upper wind might blow, sinking down only to that level at which its adiabatic warming brings it to the temperature of the under-air at that same height. Presumably, then, in this region the mid-level winds of the southeastern portion of an anticyclone to the west or northwest may flow out over a lower stratum of southerly winds belonging to the adjacent cyclone. In this case there would be a cold front, or squall line, in mid air, a kilometer, perhaps, above the surface, with a shift of wind direction similar to that which, under otherwise like circumstances, occurs at the ground when the anti-cyclonic air extends to the surface, as it usually does.
When the cold front is along the ground the slope of the under surface of the anticyclonic wedge, in the direction normal to this front, is very gentle—a rise of 1 or 2 kilometers, say, in 100. This condition is due largely to the fact that the velocity of the air near the surface is much less than that at a considerable height, owing, of course, to turbulence and surface drag. Along the mid-air cold front, however, the slope between the two wind systems, the cyclonic and the anticyclonic, presumably is much steeper, as there is no excessive drag at a strata interface.
If now, as seems certainly possible, a cold front should occur some distance above the surface of the earth, it is probable that local convections would develop here and there along it, much as, under similar circumstances, they do along the squall line. Owing, however, to the steeper ascent of the interface between the two wind systems there would be this difference: Convection from the ground, the usual case, would be of overrun or entrapped masses of the warmer and humid cyclonic air up through the anticyclonic air above, and would not produce much vorticity no matter how different the directions of the two systems of winds. On the other hand, local convection on a mid-air cold front could be between the two wind systems (their interface being steep, as explained) and consist of roughly equal parts from each.
This convection would produce rotation at cloud level, at least in those cases in which the cyclonic wind had a strong southerly component and the anticyclonic, at the same height, a considerable northerly component. Such winds, if both are being carried bodily with the same

